Differential trigeminovascular nociceptive responses in the thalamus in the familial hemiplegic migraine 1 knock-in mouse: a Fos protein study.
Familial hemiplegic migraine type 1 (FHM-1) is a monogenic subtype of migraine with aura caused by missense mutations in the CACNA1A gene, which encodes the pore-forming α1 subunit of voltage-gated neuronal CaV2.1 (P/Q-type) calcium channels. Transgenic knock-in mice expressing the CACNA1A R192Q mutation that causes FHM-1 in patients show a greater susceptibility to cortical spreading depression, the likely underlying mechanism of typical human migraine aura. The aim of this study was to compare neuronal activation within the trigeminal pain pathways in response to nociceptive trigeminovascular stimulation in wild-type and R192Q knock-in mice. After sham surgery or electrical stimulation of the superior sagittal sinus for 2h, or stimulation preceded by treatment with naratriptan, mice underwent intracardiac perfusion, and the brain, including the brainstem, was removed. Fos expression was measured in the trigeminocervical complex (TCC) and the lateral (ventroposteromedial, ventrolateral), medial (parafascicular, centromedian) and posterior thalamic nuclei. In the TCC of wild-type animals, the number of Fos-positive cells increased significantly following dural stimulation compared to the sham control group (P<0.001) and decreased after naratriptan treatment (P<0.05). In R192Q knock-in mice, there was no significant difference between the stimulated and sham (P=0.10) or naratriptan pre-treated groups (P=0.15). The number of Fos-positive cells in the R192Q stimulated group was significantly lower compared to the wild-type stimulated mice (P<0.05). In the thalamus, R192Q mice tended to be more sensitive to stimulation compared to the sham control in the medial and posterior nuclei, and between the two strains of stimulated animals there was a significant difference in the centromedian (P<0.005), and posterior nuclei (P<0.05). The present study suggests that the FHM-1 mutation affects more rostral brain structures in this experimental paradigm, which offers a novel perspective on possible differential effects of mutations causing migraine in terms of phenotype-genotype correlations.